Populations of p53 codon 270 CGT to TGT mutant cells in SKH-1 mouse skin tumors induced by simulated solar light.
The p53 codon 270 CGT to TGT mutation was investigated as a biomarker of sunlight-induced mutagenesis and carcinogenesis. The relationship between tumor development and abundance of this hotspot mutation was analyzed in mouse skin tumors induced by chronic exposure to simulated solar light (SSL). The 24 tumors analyzed had similar growth kinetics, with an average doubling time of approximately 16.4 d. Levels of the p53 codon 270 mutation were quantified in the 24 mouse skin tumors using allele-specific competitive blocker-polymerase chain reaction (ACB-PCR). All tumors contained measurable amounts of the mutation. The p53 codon 270 CGT to TGT mutant fraction (MF) ranged from 2.29 x 10(-3) to 9.42 x 10(-2), with 3.26 x 10(-2) as the median. These p53 MF measurements are lower than expected for an initiating mutation involved in the development of tumors of monoclonal origin. There was no evidence of a correlation between p53 codon 270 MF and either tumor area or an estimate of tumor cell number. Thus, the data do not support the idea that p53 mutation accumulates linearly during tumor development. To investigate how p53 mutation was distributed within tumors, 19 needle biopsies from seven different tumors were analyzed by ACB-PCR. This analysis demonstrated that p53 codon 270 mutation is heterogeneously distributed within tumors. The long-term goal of this research is to combine morphological and p53 MF measurements from tissues corresponding to the various stages of tumor development, in order to derive mathematical models relating the p53 codon 270 mutation to the development of SSL-induced skin tumors.